Infection is a frequently encountered problem among preterm infants, whose defences against invasion by micro-organisms are limited in several respects. In terms of the humoral immune system, the preterm neonate is compromised at birth by having lower concentrations of IgG than his term counterpart, neonatal IgG being largely of maternal origin' and transferred mostly as the fetus nears term.2 He may also be deficient in endogenous immunoglobulin production. 3 These factors may combine to produce a state of pathological hypogammaglobulinaemia with an associated increased susceptibility to infection. 4 Although there has been extensive research into the immunological status of the newborn, there is little data on the immunoglobulin profile of the preterm infant, and to our knowledge no serial studies that include many extremely low birthweight infants. The purpose of the present study was to document the pattern of serum immunoglobulin concentrations in the preterm neonate throughout his stay on the neonatal unit, to attempt to relate the findings to the incidence of infection, and to investigate the effect, if any, of replacement blood transfusions.
Patients and methods
The study population was On clinical suspicion of infection, full blood count, blood and urine culture, chest radiograph, swabs, and in most cases cerebrospinal fluid culture were investigated.
All blood removed and all blood and blood products transfused were noted.
Results
Immunoglobulin status at birth. Sixty two values for IgG, 54 for IgM, and 57 for IgA were obtained at birth from the 64 babies included in the study.
IgG values at birth ranged from 2-6 g/l to 14-4 g/l (median [6] [7] This model accounts for 46% of the total variation in loge (IgG) and is significant at the 1% level. It is shown graphically in Fig. 1 . The precise form of the relation is somewhat obscured by the high correlation between gestational age, (XI) and birthweight (x2).
A distinctive feature of the model is its implication that the rate of increase of 1lge (IgG) with birthweight is highest at low gestational ages and becomes negligible at gestational ages of 34 weeks and above.
The 54 values of IgM at birth are shown in Fig. 2 . There was no detectable effect of gestational age or birthweight on the concentration of IgM at birth.
IgA was found in only 10 of 57 samples taken at birth. The gestational ages and birthweights of the 47 babies with no detectable IgA and the 10 babies in whom this was found were randomly spread over the data. The 10 measured values of IgA ranged from 0-02 to 0-48 g/l, (median 0-22 g/l): this variation was not accounted for by either gestational age or birthweight, or both. ments were also made of weight (kg), number of infections, amount of blood transfused (ml), and amount of blood withdrawn (ml).
Overall, the graph of IgG against age shows that IgG declines as age increases ( The graphs of y against XI (Fig. 4) (Fig. 6 ).
The regression of y on XI gives the equation y=0-0914-1-10 X1 with both coefficients significant. Figure 1 shows that the effect of gestational age is greatest at low birthweights (less than 1 kg) and reduces progressively until it becomes negligible at birthweights of 2 kg and above.
The high correlation between gestational age and birthweight tends to obscure the identification of their separate effects, though others have considered birthweight to be an important influence on the initial concentration of IgG. Yeung6 and Papadatos7 showed that small for dates babies commonly have an IgG concentration less than the mean for gestational age. The small for dates variable, however, is derived from gestational age and birthweight and we felt that it should not really be considered as an independent variable. In practice it was never found to exert an independent influence, and it is not discussed further.
It is an established fact that transplacentally acquired IgG constitutes most of that present at birth, and that as this decays and is diluted by an increasing blood volume, serum IgG concentrations fall until overtaken by endogenous IgG synthesis. Figures 4 and 5 clearly illustrate this fall in serum IgG with weight gain and with increasing age to at least 15 weeks. The data showed no sign that the fall in serum IgG was remitting, other than exponentially, at the end of the study period.
The baby's defence mechanisms against infection are complex, humoral immunity being but a part, and we accept that this study shows a low biochemical IgG value and not a functional deficit. Other factors are also likely to be important in protecting the baby against infection.
The passive transfer of immunity in the form of secretory IgA, the predominant immunoglobulin in human milk, may be particularly important to the preterm baby, whose local intestinal immunity is incompletely developed. Secretory IgA is at its highest concentration in colostrum, and at a significantly higher concentration in milk from mothers giving birth preterm.8 Only eight (32%) of 25 babies of 32 weeks' gestation or less were established on human milk feeds within the first month, and all received banked breast milk.
The ability to produce high concentrations of secretory IgA in response to acute respiratory tract infections protects against recurrent infection in children as young as 6 months,9 and may be important in the preterm baby. 
